
Geophysical Research Abstracts,
Vol. 10, EGU2008-A-02245, 2008
SRef-ID: 1607-7962/gra/EGU2008-A-02245
EGU General Assembly 2008
© Author(s) 2008

Overview of ELF and VLF waves observed in deep
equatorial plasma density depletions during intense
magnetic storms
M. Malingre (1) , J-J. Berthelier (1), J. Jasperse (2), R. Pfaff (3) and M. Parrot (4)
(1) CETP, Saint-Maur, France, (2) AFRL, Hanscom AFB, Bedford, Massachusetts, USA, (3)
GSFC/NASA, Greenbelt, Maryland, USA, (4) LPCE, Orléans, France
(michel.malingre@cetp.ipsl.fr / Fax : +33 148894433 / Phone : +33 145114254)

One of the most spectacular ionospheric phenomena at low latitudes during the early
phase of strong magnetic storms is the occurrence in the pre-midnight LT sector of dra-
matic, large-scale plasma depletions in the F-region ionosphere in which the plasma
density typically may be reduced by 2 to 3 orders of magnitude compared to that of the
undisturbed background ionosphere. Wave measurements carried out by the DEME-
TER satellite in such deep plasma depletions during tropospheric-thunderstorm peri-
ods show the occurrence of broadband and localized lower-hybrid turbulence triggered
by lightning-induced whistlers. High-sample-rate waveforms reveal that the lower-
hybrid turbulence can evolve into solitary structures similar to lower-hybrid envelope
solitons commonly observed along high latitude magnetic field lines associated with
the discrete aurora. Simultaneous with this lower-hybrid turbulence, ion tail heating is
also observed. Such processes bear a striking similarity with those observed at high
latitudes, but were totally unexpected along equatorial field lines. Besides these emis-
sions and the strong, broadband ELF electrostatic turbulence associated with large
plasma irregularities developing on the density gradients at the edges of the deple-
tions, another salient and very intriguing feature is the observation, exactly coincident
with the extent of the depletions, of an intense, narrow-band electromagnetic ELF
emission at frequencies slightly below the proton gyrofrequency. We present some
representative events and discuss the observations.


